Introduction: Lumbar epidural block is an effective and routinely used technique for labor pain relief, and the combined spinal-epidural block has the benefit of using lower doses of local anesthetics and rapid onset of analgesia. The objective of this study was to evaluate the effectiveness and safety of two anesthetic techniques: combined spinal-epidural block and continuous epidural block in pregnant women for labor analgesia. Methods: Eighty patients, ASA II and III, with cephalic presentation and cervical dilation between 5 and 6 cm, undergoing labor analgesia, allocated in two groups according to the anesthetic technique: combined spinal-epidural (GI) and continuous epidural (GII). Pain severity before the blockade, time to complete analgesia, degree of motor blockade, time to full cervical dilation, duration of the second stage of labor, pain severity during the 1st and 2nd stage of labor, type of delivery, use of oxytocin during labor, maternal cardiocirculatory and respiratory parameters and adverse events, and neonatal repercussions were recorded. Results: At the time of anesthesia, pain severity was similar in both groups. Pain relief was faster in GI (4.5 ± 1.5 min) when compared to GII (11.6 ± 4.6 min) p = 0.01; pain scores in the first and second stages of delivery were lower in GI (0.9 ± 0.3 and 1.8 ± 0.7, respectively) when compared to GII (1.9 ± 0.6 and 2.2 ± 0.5, respectively), with p = 0.01 only in the first stage of labor; there was need for local anesthetics supplementation in GII; there were more frequent spontaneous deliveries in GI (80% of patients) than in GII (50%) (p = 0.045) and more frequent use of instrumental (p = 0.03) in GII (12 patients) compared to GI (4 patients); the frequency of cesarean deliveries was significantly higher (p = 0.02) in Group II than in Group I, with 4 cases in GI and 8 cases in GII; absence of maternal cardiocirculatory and respiratory changes and neonatal repercussions; more frequent pruritus in GI (10 patients) and (0 patients in GII) (p = 0.02).
Introduction
Pain relief during labor, in addition to promoting maternal comfort, prevents the undesirable consequences of stress. Among regional anesthesia, lumbar epidural block is an effective and routinely used technique for labor pain relief, regardless of cervical dilatation. However, its slow onset of sensory block is an inconvenience. 1---7 The Combined Spinal-Epidural (CSE) blockade technique for labor analgesia has the benefit of using lower doses of local anesthetics, rapid onset of analgesia and a lower incidence of motor blockade, in addition to allowing access to the epidural space through a catheter if necessary. 1---5 The aim of this study was to evaluate the efficacy and safety of two anesthetic techniques ---combined spinal-epidural (CSE) and continuous epidural (CE) ---in nulliparous pregnant women undergoing labor analgesia.
Method
Randomized, double-blind, comparative clinical study of two anesthetic techniques for labor analgesia: combined spinal-epidural (Group I) and continuous epidural (Group II). After approval by the Ethics Committee of the Institution and getting written informed consent, term pregnant women, physical status ASA II and III, single gestation, cephalic presentation, and cervical dilation between 5 and 6 cm were included in the study. Exclusion criteria were diagnosis of fetal distress prior to indication of analgesia, emergency obstetric status, contraindication to regional anesthesia, history of hypersensitivity to the drugs used, and previous administration of opioids.
The sample size calculation was based on the results of Tsen et al., 6 considering the difference of 1.3 h in the mean values of time elapsed between the onset of analgesia and obtaining total cervical dilatation between the two groups (CSE = 3.8 h vs. CE = 5.1 h). Assuming this difference using Student's t-test, and considering a level of significance of 5% (˛ = 0.05) and 80% power (ˇ = 20%), the sample size was 36 subjects in each group, 40 patients were included in each group to allow for possible losses. Randomization was performed with SAS 9.1 software, based on a uniform distribution with p = 0.50 (probability of 50% belonging to Group I (CSE) and 50% belonging to Group II (CE).
After obstetric indication of labor analgesia in the operating room, all patients were continuously monitored with cardioscope in DII lead, pulse oximeter and non-invasive blood pressure monitor, venoclysis with 18G catheter, and infusion of Lactated Ringer's solution. One of the authors prepared the solution to be used, which was unknown to the anesthesiologist who evaluated the studied parameters and performed the blockade.
With the patients in the sitting position, Group I (CRP) received an epidural block applied to the L2---L3 interspace with a 16G Tuohy needle and, after identifying the epidural space through the loss-of-resistance method, a 16G epidural catheter was introduced in the cephalic direction. A 25G Quincke needle was introduced in the L3---L4 interspace, with identification of the subarachnoid space by the CSF drip and injection of 0.5% heavy bupivacaine (2.5 mg) plus sufentanil (5 g). In Group II (CE), after identifying the epidural space as described for Group I, the association of 0.125% bupivacaine with adrenaline (12.5 mg) plus sufentanil (20 g) was administered and the catheter was introduced.
After blockade, the pregnant women were placed in the horizontal dorsal decubitus; the Crawford wedge was used to move the uterus to the left until the blockade fixation. Subsequently, the patients were placed in the left lateral decubitus and proclivity; the alternation of decubitus was allowed whenever requested. Oxygen supplementation (2---3 L.min −1 ) was performed through a nasal catheter.
The labor evolution of parturients was monitored by the obstetrician, including uterine contractility and fetal heart rate, clinically and/or with the help of a fetal monitor. In both groups, the return of painful contractions with a score ≥3 (Verbal Numerical Scale; VNS) constituted a parameter for local anesthetic injection via catheter (0.25% bupivacaine with adrenaline ---12.5 mg). When perineal dose supplementation was required, it was performed with 0.25% bupivacaine with adrenaline (12.5 mg).
The following parameters were evaluated:
(1) Intensity of pain before blockade: measured with the aid of the verbal numerical scale of pain; (2) Time to complete analgesia: time elapsed between the end of the initial injection of the anesthetic solution and the presence of painless uterine contraction (0 and 1 ---VNS);
(3) Degree of motor block: evaluated using the modified Bromage scale: 0 = lower limbs mobility (nil); 1 = able to flex knees and move feet; 2 = able to flex only the feet; 3 = lower limbs complete immobility, every 5 min during the first 30 min after the anesthetic solution injection and during the expulsive period, before assuming the lithotomy position; (4) Time to total cervical dilation: time interval (min) elapsed between blockage and total dilation (end of the 1st stage of labor); (5) Length of the second stage of labor: time between total cervical dilation and birth; (6) Severity of pain (VNS) during the 1st and 2nd stages of labor; (7) Type of delivery: vaginal with or without forceps and cesarean section; (8) Use of oxytocin during labor; (9) Maternal cardiocirculatory and respiratory parameters: systolic and diastolic blood pressure (SBP and DBP), heart rate (HR), oxygen saturation (SpO 2 ), and respiratory rate assessed at the following times: before blockade, immediately after blockade, each 5 min during the first 30 min, and then at 15 min intervals until the end of the procedure; (10) Adverse maternal events: nausea, vomiting, pruritus, drowsiness, hypotension, bradycardia, respiratory depression (Sat.O 2 ≤ 90% and respiratory rate <10 breaths per minute); (11) Neonatal repercussions: Apgar score in the first and fifth minutes.
Hypotension was defined as a decrease in systolic blood pressure ≥20% of baseline values or below 100 mmHg and, if present, treated with rapid infusion of crystalloids and, if persistent, ephedrine (5---10 mg; venous bolus); bradycardia was defined as heart rate below 50 beats per minute and treated with venous atropine (0.01---0.02 mg.kg −1 ).
Initial cervical dilatation (cm), assessed by the obstetrician at the time of analgesia indication, was considered as pain severity immediately before the blockade (VNS). At the end of each labor stage, pregnant women were asked to report pain severity (VNS) during these periods. In cases where cesarean section was indicated, 0.5% bupivacaine (75 mg) would be administered through the epidural catheter.
The distribution frequencies of the control and dependent variables were analyzed in the groups to assess their comparability. Fisher's exact test was used to assess the categorical variables; for the numerical variables, the Student t or the Mann---Whitney test was used; and for the variables with repeated measures, the MANOVA test was used. The level of significance was 5%.
Results
The analysis of anthropometric data and cervical dilatation (cm) at the time of anesthesia showed that there was no significant difference (p = 0.07) between groups. The mean values and standard deviations and number of patients are shown in Table 1 . Regarding the physical status (ASA), a predominance of ASA II patients was observed in both groups. At the time of anesthesia, the pain severity was similar in both groups (p = 0.08), with mean values and standard deviations of pain score equal to 9.8 ± 0.8 and 9.2 ± 1.4 in Groups I and II, respectively.
The time between the blockade and reference of painless uterine contraction was significantly lower in Group I compared to Group II (p = 0.01). The degree of motor block varied between 0 and 2, with predominance of degree 0 in all stages of labor. The pain scores assessed between the initial dose and total cervical dilation (end of 1st stage of labor) were significantly lower in Group I compared to Group II (p = 0.01). The times elapsed between the onset of analgesia and total cervical dilatation, total dilatation and delivery, as well as pain scores during the second stage of labor were lower in Group I compared to Group II, but without significant difference (p = 0.07; p = 0.06 and p = 0.06; respectively) ( Table 2 ).
In the second stage of labor, there was a need for local anesthetic supplementation via catheter in eight cases of Group II.
Regarding the types of delivery between groups, spontaneous vaginal delivery was more frequent in Group I (32 patients ---80%) compared to Group II (20 patients ---50%), which was significant (p = 0.045). For vaginal deliveries requiring the use of forceps (instrumental deliveries), there was a significant difference between groups, with four cases in Group I and 12 cases in Group II (p = 0.03). The frequency of cesarean delivery was significantly higher (p = 0.02) in Group II compared to Group I, with four cases in Group I and eight cases in Group II. The indications for cesarean section were cephalopelvic disproportion and secondary arrest. In these cases, 0.5% bupivacaine (75 mg) was added to the catheter. During labor, oxytocin was used in 14 patients of Group I and in 16 of Group II. In both groups, hemodynamic and respiratory parameters were similar at all measurement times. All patients maintained respiratory rate above 10 breaths per minute and SpO 2 between 95% and 100%. Hemodynamic changes were similar and there was no significant difference between the mean values of SBP, DBP, and HR in the different times studied. The weight in grams of the newborns (3135 ± 358 for GI and 3175 ± 478.8 for GII) and vitality conditions were similar between groups. The Apgar score ranged from 8 to 9 in the first minute and by the fifth minute all newborns received Apgar 10.
The occurrence of vomiting and drowsiness was higher in Group I, but without significant difference in relation to Group II. Pruritus was observed in 10 patients of Group I (25%) with significant difference (p = 0.02) in relation to Group II (Table 3) . No case of headache was recorded in Group I (CSE).
Discussion
The introduction of combined spinal-epidural blockade for labor analgesia has gained popularity as an option for conventional epidural blockade due to its rapid onset of analgesia and minimal motor block which allows comfort and ambulation to the pregnant woman. 1, 8 Although the epidural blockade is still widely used in clinical practice and with recognized benefits regarding pain relief it is important to be aware of its effects on the course of labor. There are controversial results in the literature, with reports of decrease, increase or no influence on the duration of the labor stages with epidural block. 8---13 In this study, considering the time elapsed between analgesia up to total cervical dilatation and delivery, it was found that in the CSE Group these were clinically minor. However, the statistical analysis showed no significant difference between groups, a result similar to that reported by Singh et al., who compared the analgesia provided by combined (spinal-epidural) block with 0.5 mL of 0.2% ropivacaine associated with 0.5 mL of 25 g intrathecal fentanyl (followed by continuous infusion of 0.0625% ropivacaine associated with 2 g.mL −1 of fentanyl in an infusion pump 8 mL.h −1 ) with that provide by using inhaled N 2 O/O 2 (50%/50%) or pethidine (50 mg) associated with promethazine (12.5 mg) intramuscularly. 12 The authors then compared the combined spinal-epidural block with pharmacological techniques of labor analgesia via inhaled and IM routes and did not obtain a significant difference in duration of the two stages of labor.
Regarding the types of delivery, our results differ from those reported by Singh et al., since these authors did not obtain a difference between groups regarding spontaneous and instrumental delivery rates, and in our study our groups showed a significant difference. Regarding the frequency of cesarean sections, our groups also presented a difference, higher for GII, which diverged from that described by Singh et al. 12 Leighton et al. 9 showed a decrease in the labor stages of pregnant women undergoing epidural block (EB) compared to parenteral opioid analgesia, 9 differing methodologically from our study.
A study carried out in Australia, which extrapolated to other methodologies and evaluated the duration of labor with epidural analgesia, 10 demonstrated that the results regarding obstetricians' perception of labor evolution are antagonistic, as 21% of obstetricians, study subjects, reports reduced duration of first stage and 29% of obstetricians believe that EB prolongs the first stage of labor. These last findings resemble those observed by Taneja et al., 13 who showed that 30% of obstetricians describe a longer duration of labor, but did not specify at what stage this occurs.
In our study, although the labor stages were slightly longer in the epidural block group compared to the combined spinal-epidural block group, they were not statistically different. This result was similar to that published recently by other authors who compared systemic methods of labor analgesia with combined blockade followed by continuous infusion of local anesthetic associated with opioid in the epidural space. 12 However, these results are contrary to those described by Tsen et al., 6 who described faster cervical dilatation in nulliparous pregnant women undergoing early delivery analgesia with the CSE technique, when compared to that observed in pregnant women undergoing epidural block.
Although the mechanism of this event is unclear, it may be related to the use of a lower mass of local anesthetic in the combined blockade, in relation to that used in the epidural block. The increased duration of labor, the increased need for oxytocin, and the greater frequency of instrumental vaginal deliveries, described when using the conventional epidural technique in labor analgesia, may be due to motor block, perineum premature relaxation, and reflex damage in the second stage of labor, which is necessary for birth, and which are related to the higher concentration of local anesthetics used. 7 In vitro studies 14 demonstrated local anesthetic effect on uterine activity expressed by an increase in tone, but with a decrease in frequency and strength of uterine contraction. Another hypothesis is related to the rapid relief of pain in pregnant women undergoing combined blockade. Evidence indicates that maternal levels of epinephrine and norepinephrine increase during painful labor and the rapid onset of analgesia with consequent reduction in maternal epinephrine levels observed with combined blockade may justify shorter labor times. 6, 15 Laboratory and clinical studies suggest that changes in uterine activity resulting from decreased epinephrine levels are due to its tocolytic activity and its reduction may be able to stimulate uterine contraction. 16, 17 In this study, the lower frequency of instrumental vaginal deliveries in pregnant women who received combined blockade may be associated with a shorter time to complete analgesia, lower amount of local anesthetic used, and less need for supplementation with local anesthetics during the course of labor. Although controversial, our results are similar to those achieved by other authors, 18 who respectively described a higher and lower incidence of spontaneous and instrumental delivery in pregnant women undergoing CSE compared to those undergoing CE. In other studies, the anesthetic technique did not influence the outcome of childbirth. 7, 12 Considering reports in the literature 19 that labor and, consequently, the rate of cesareans may be increased when continuous epidural analgesia is used primarily during labor; in this study, the statistically significant incidence that 10% of cesarean sections occurred in CSE group and 20% in CE group contradicted other authors who found no increase in these rates. 7, 20 However, regarding pain control, in contrast to the results reported by Nageotte et al., 18 our results showed better analgesic quality in CSE group, expressed by lower pain scores during the first stage of labor and no need for local anesthetic supplementation during the second stage of labor, compared with CE group. The low pain scores seen in CE group during the second stage of labor, with no significant difference in relation to the CSE group, may be attributed to the local anesthetic supplementation via catheter, necessary for pain relief in this period.
The distribution of side effects was similar in both groups, except for pruritus, which was significantly more frequent in CSE group. Although transient, it can cause great discomfort to patients, the opioid dose is the determining factor for this effect. However, adverse effects such as nausea, vomiting, and pruritus can be minimized when smaller doses of these drugs are used. 21 The results of this study demonstrate a better efficacy of combined blockade during labor, with faster pain relief, greater comfort for pregnant women, better quality of analgesia, and greater frequency of spontaneous delivery and it may be recommended as a good option for the practice of obstetric analgesia.
